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Key indicators: single-crystal X-ray study; T 
disorder in solvent or counterion; R factor = 
parameter ratio = 14.9. 



■ 293 K; mean cr(C-C) = 0.015 A; 
0.076; wR factor = 0.267; data-to- 



a = 22.527 (6) A 
c = 10.290 (4) A 
V = 5222 (3) A 3 
Z = 8 

Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.669, r m „ = 0.910 

Refinement 

R[F 2 > 2o(F 2 )] = 0.076 

wR(F 2 ) = 0.267 

5 = 0.90 

4560 reflections 

307 parameters 

511 restraints 



Table 1 

Selected bond lengths (A). 



Mo Ka radiation 
fi = 0.87 mm -1 
T = 293 K 

0.50 x 0.15 x 0.11 mm 



13788 measured reflections 
4560 independent reflections 
2419 reflections with / > 2cr(/) 
R in . = 0.084 



H-atom parameters constrained 
Aytw = 0.83 e A~ 3 
Ap min = -0.40 e A" 3 
Absolute structure: Flack (1983), 

2126 Friedel pairs 
Flack parameter: —0.13 (5) 



Cul-Nl 
Cul-N2 
Cul-N3 



1.940 (8) 
2.263 (9) 
2.004 (8) 



Cul-Ol 
Cul-04 



1.966 (6) 
1.924 (7) 



In the title complex, [Cu(C 12 H 13 NO 5 )(C 12 H 8 N 2 )]-0.5H 2 O, the 
Cu 11 ion is five-coordinated by one N atom and two O atoms 
from a tridentate Schiff base ligand, derived from the 
condensation of L-threonine and o-vanillin, and two N atoms 
from a 1,10-phenanthroline ligand in a distorted square- 
pyramidal geometry. In the crystal, intermolecular O— H- ■ O 
hydrogen bonds form a one-dimensional left-handed helical 
structure extending parallel to [001]. Hie water molecule of 
crystallization shows half-occupancy. 

Related literature 

For general background to Schiff bases and their metal 
complexes, see: Chohan et al. (1998); Nath et al. (2001); 
Yamada (1966). For structures of related complexes with five- 
coordinate copper(II) derived from amino acid Schiff base 
ligands, see: Huang et al. (2010); Qiu et al. (2008). 




Experimental 

Crystal data 

[Cu(C 12 H 13 N0 5 )(C 12 H 8 N 2 )]- M, = 503.99 

0.5H 2 O Tetragonal, 14 



Table 2 

Hydrogen-bond geometry (A, °). 



D-H-A 


D-H 


H- ■ A 


D- ■ A 


D-H-A 


03-H3-02' 


0.82 


2.10 


2.767 (11) 


138 



Symmetry code: (i) — y + |, x — z — \. 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank the Natural Science Foundation of 
Shandong Province (No. Y2004B02) for a research grant. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HY2419). 
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[A L (3-Methoxy-2-oxidobenzylidene-/c0 2 )threoninato- ,iV](l,10-phenanthroline- 
/c 2 A r ^V)copper(II) hemihydrate 

B. Jing, L. Li, J. Dong and J. Li 
Comment 

Schiff bases still play an important role as ligands in metal coordination chemistry even after almost a century since their 
discovery (Yamada et al, 1966). It has been reported that amino acid Schiff bases and their first row transition metal 
complexes exhibit fungicidal, bactericidal, antiviral and antitubercular activities (Chohan et al, 1998; Nath et al, 2001). 
Herein, we report the synthesis and crystal structure of a new copper(II) complex with a tridentate Schiff base ligand, derived 
from the condensation of Z-threonine and o-vanillin, and a 1,10-phenanthroline coligand. 

The title complex has a mononuclear structure with an amino acid Schiff base ligand and a 1,10-phenanthroline ligand. 

As shown in Fig. 1, the Cu 11 ion is five-coordinated by one N atom and two O atoms from the Schiff base ligand and by 
two N atoms from the 1,10-phenanthroline ligand, forming a seriously distorted square -pyramidal geometry. 01, 04, Nl 

and N3 atoms are located in the basal plane and N2 atom in the apical position. The Cu 11 ion lies 0.1651 (4) A above the 
basal plane towards N2. The Cul — N2 bond is significantly longer [2.263 (9) A] (Table 1) as seen previously [2.298 (4) 

A] (Huang etal, 2010) and [2.231 (3) A] (Qiu et al, 2008). In the crystal, intermolecular 03— H3 - 02 1 (symmetry code: 
3/2-y, -1/2+x, -1/2+z) hydrogen bonds (Table 2) form a one-dimensional left-handed helical structure (Fig. 2). 

Experimental 

Z-Threonine (1 mmol, 119 mg) and potassium hydroxide (1 mmol, 56 mg) were dissolved in hot methanol (10 ml) and 
added successively to a methanol solution of o-vanillin (1 mmol, 152 mg). The mixture was then stirred at 323 K for 2 h. 
Subsequently, an aqueous solution (2 ml) of cupric acetate hydrate (1 mmol, 200 mg) was added dropwise and stirred for 2 
h. A methanol solution (5 ml) of phenanthroline (1 mmol, 198 mg) was added dropwise and stirred for 4 h. The solution was 
held at room temperature for two weeks, whereupon green block-shaped crystals suitable for X-ray diffraction were obtained. 

Refinement 

H atoms of the water molecule were found in difference Fourier maps and refined as riding atoms, with O — H — 0.85 A and 
with (7; S0 (H) = 1.5(7 e n(0). All other H atoms were placed in geometrically calculated positions and refined as riding atoms, 
with C— H = 0.93 (aromatic), 0.96 (CH 3 ) and 0.98 (CH) A and with t/ iso (H) = 1.2(1.5 for methyl and hydroxylase, O). 
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Figures 




Fig. 1. The molecular structure of the title compound, drawn with 30% probability displace- 
ment ellipsoids. 



Fig. 2. The one-dimensional structure of the title compound, linked by O — H-- 0 hydrogen 
bonds. 



• • 2 • 2 1 • 2 • 

[iV-(3-Methoxy-2-oxidobenzylidene-KO )threoninato- k O ,iV](1,1 0-phenanthroline- k iV,iV l )copper(ll) hemi- 
hydrate 

Crystal data 

[Cu(C 12 H 13 NO5)(Ci2H8N 2 )]-0.5H 2 O 
M,.= 503.99 
Tetragonal, 14 
Hall symbol: I 4 
a = 22.527 (6) A 
c= 10.290 (4) A 
K=5222 (3) A 3 
Z=8 

iTOOO) = 2080 

Data collection 

Bruker SMART 1000 CCD 
diffractometer 

Radiation source: fine- focus sealed tube 
graphite 
cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T min = 0.669, J max = 0.910 
13788 measured reflections 

Refinement 
Refinement on F 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.076 



D x = 1.282 Mgm 3 
Mo Ka radiation, X = 0.71073 A 
Cell parameters from 1876 reflections 
6 = 2.2-18.4° 

H = 0.87 mnT 1 

T=293 K 

Block, green 

0.50 x 0.15 x 0.11 mm 



4560 independent reflections 

2419 reflections with / > 2a(7) 
Rmt = 0.084 



h = -26^20 

k = -26^26 
/=-12-»12 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
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wR(F 2 ) = 0.267 

5 = 0.90 
4560 reflections 
307 parameters 
5 1 1 restraints 

Primary atom site location: structure-invariant direct 
methods 



w= l/[a 2 CFo 2 ) + (0.182P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/a) max < 0.001 

Apmax = 0.83 e A~ 3 
Ap mi „ = -0.40eA" 3 

Absolute structure: Flack (1983), 2126 Friedel pairs 
Flack parameter: -0.13 (5) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 
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Hydrogen-bond geometry (A, °) 
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